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(57)Abstract 

PURPOSE: To improve the processing performance 
of a data processor by suppressing the increase of 
the traffic of a main storage caused by the extrac 
tion of instruction programs and also reducing the 
mishit of an instruction cache. 
CONSTITUTION: The machine instructions of a 1st 
group which are attained by a microprogram are 
decided together with the machine instructions of a 
2nd group which is attained by an instruction 
program consisting of the machine instructions of 
the 1st group, and a 1st machine instruction which 
belongs to the 1st group and shows the end of the 
instruction program. Then, a main storage 600 
storing the microprogram is provided together with a 
main storage 100 which stores a software program 
consisting of the machine instructions of the 1st and 
2nd groups, an instruction program-only storage 403. 
an instruction cache 401 which stores the software 
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■a - * ~t*h- ^arams 100 a switching circuit 406 which selects the software 
program selected by the circuit 406. 
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^Q^AM^Sttii^l'jnxh • 3-7>K£ 
£/&L. Ch*(i^4 0 5 b<:/rO-Cft*7 , ay7A 
»fflEttHMa»4 0 4 5C«*&T5. ft*^a«affl 
EttSMHU 0 4<D»iacc J: 9 ft*7'a 5> 7 AftffiEtB 
4 0 3fr6f s -*#HUSJ'ir. WSHIK4 0 5 
20 rft*U^^*4 0 7«CA*d<:S«r^ft*7 , ay^ 

• 3- F#fiWlSti. ft*?' 
a 7 A0ft*035f?#B34& c ft 5. 

[0 0 4 1 ] ch5cm»r3ii2Bft*d*KWr*»* 
7'a^7A2 0 0 2^XWic5llfcnr. ft*uy* 
5r4 0 7SCft*X. efl*S2«Oft**£*9T©ft*7 
py^*0£7£»ifiToft*MSWSft6. COft* 

«s i s¥<Dft*r*> o . snaEtae o o tctsws n;c v 
y * D7'ay-7 A^jronwsnsor, iSJMi88R7 

0 0fr6ft*7a*7AW^T*2i*T©WftaMI3« 
30 (H^ttT) £/rOrft*7'v , 7x7T#ISI2B4 0 5w 

8tt&sn%. G<o«*R5cj: -,r**^y 7 * , 

4 0 5ttWS@K4 0 6«caaii^*W»^. ^L/^ 
^^4 0 KDkllZ&G* t7i/*40 1 
[0 04 2] K!C. ^^7' 'J 7 x 7 ^WIBiE4 0 5? 

OJtfW>*h©±*CW2»»*dO:XOft*?*%) ft 
ftEOSEtti oojbor Kuxtcj:«3. v7K<?xr 

7*0^7 A <£EtSl 0 01OI 0 lO-SR3r> O^^ 
EOIXO as LlS*^ft^* f xilH|BJgr)4 0 2 :cfi u 

[0 04 3] t7HW6tt»**t^*4 0 I* 
6W«@H4 0 6 4^l/rft^l/^^5r4 o 7-::iB%v: 

b 7 ft** f 7 i/a«BS4 0 2 *60«; ^ 

xx h • 3-7>FOttiR^J:»)£Klfir^*x«ia»2 
0 0 tcj; o TTiEtt 1 0 0 *6 SMStlor- > ^HIB 
Snrft^tv^^40 i i-;7a 7 -^n- K5*v ft 
*Ui/X*40 7:ciwoft*EO-+v'^* ^ h • s- 
50 F*<«tt 5 n"C»T*0) y 7 F 7 * V 7 « y v AOft* 
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[0 0 4 4] Lfris. bVxT7u?7t*<Dft 
§<i %$%7'u 9 y&Oft^P KM® Ltcmc. R5C 
^EM^t-yy^o 1 5c^o 7*a-F3ftr 

C>£<Dr. ft*Xfr6ft*ECC. Hl%»2BO*^>* 
ft*L^X*4 0 7Jtft**i-7^*4 0 lJ&>6ft*E 

r. Fa**£r*C4**tt^. 
[0 0 4 5! 25C. ft*7n?7A«BKte4 0 3ttfr 

CCft**r 7 5/* 4 0 l#K«Sh*C4ttfct>fc». 
ft*7'C 9vJ*<DtcMCV7 h<5x7^ay7iOft* 

[ 0 0 4 6 ] :X5C, *^07*-*«SSSE©»2*fc 

i ooi. £Ettr^'bx«iaw2oo 

4, *^5>F + *yV*30 04lJ:»*^9>F*t 
7 2/»»l®«3 0 I 4. ***«T7S/*4 0 I, ft** 
♦ 7i/*«llB840 2, ft*7*uy7A$ffiEtt4 0 
3. *^yay5A*fflEtl*iaSS4 0 4. ft*7'«j7 
*7*iWB«4 0 5. W4JBB4 0 6, *4l/t?X*4 
0 7*iJ:^ft*««f^* l J. 4 0 8W;5ft^'i7 
*-;f2--;h400Bi, v -f 5? a 7*a ^ 7 Ai/- T 
> 3 0 0 4 . MBEtt'6 0 0 4. igJ»jfflffi2B 700^5 

Bttsn-a**. 

[0 0 4 8]^. *saswo7 s -^«ia«a5c*j(r»r. 
[0 0 4 9! ccr. ^jMtof'-s&s^aoifcft 

CcouT, |S|*8CH4 4»lBL"C»W"f5. 
[0 0 5 01 iEtSl 00O77 F-)x77'D^A 1 
0 I Oft*v-*>X0&SU2. fr*^ 7x7**1 
©SS4 0 5^6©JS*CC<fc9ft*** 7^x40 I feJ: 
C^t^^lM4 0 2»$n. t 7 Ffc* 

[ 0 0 5 i 1 t 7 F LfcfltettdMMr * 7 *>*4 0 1 iP 
5W8EIB4 0 6**>L-Cft*U^X*4 0 7;CiE%£ 
toGOt-fl/x i; h • n- FflMSIASti. ft*03tfT# 
**t 7 F0«£5*ft**T 7 2/ a Mas 
4 0 2^6<DM h • dv> FO»ft«CJ:9aEI2tB 
T ^-feX$i!?£Tg52 0 2 8CJS -»t£Ett i 0 0 d>*3tttt 
t607*-S#8ttiS*V ft** * vi/x4 0 I K^o? 
*n-FSh. ft*bi/X24 0 7iC@tfiOft*o*7 
* h • n- F^t8.W3hrf&^O^fT*<B8»&Sn 

S. 

[0 0 5 21 ft*U^X 5i 4 0 7 OfiH*=i- FSttB 3 
.S4 0 7 a *7>trft*»WM* 'J 4 0 8 icft&sn. 
!5Eft*«ff > * 4 0 8 6 ft* US?* * 4 0 7 Oft* 
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IB2SO^m<0ft*^«:ESiIToSBlOtS 
4 0 8 a SrftbTft*:/'; 7x7 **ia§|54 
•OSfcfltt&T*. 

Coosa] sr. ft*oi«ft#iS4 5cffio-c. a-b 

-C4i§^. ft*US/X*4 0 70ft*#d. EP^^2 
#Oft*£&54. »#»4 0 8 a€r/M/rmE»lQ 
«ffitt<ft*7 V 7x7 *MBV4 0 5 ;cS«&cft*. c 
OS? i OtS^CC J: 0 . ft*7\'; 7x7 *$"1S13I>4 0 5 !i 
Wg@K4 0 6 5C*ia{8^4fly&U ft«U^^40 

10 7<0A#£ft*7'ay7AWmidt#.4 0 3 3CW**S. 
C 0 0 5 4 1 j|CC. ft*7" «; 7 x 7 **IB3G4 0 5 r 
53:; «^«40 8 a%^L-CR*&Sn%ft*«1ff-/*»; 
4 0 8±O»2<0tt«*ft*d«:3ITHT^«^7 r ayv 
AOft*7 p a^7AWfflEtS4 0 3±©«WrSttclr 
r, cnSRUL'^xX H4S'<C(I^4 0 5 b£ft 
L r ft* 7* a y 7 A VJBEttMBS 4 0 4 K T & , 
ft* 7* a ? v A EtBH © SB 4 0 4 0*1 e3KC<fc 0 ft* 
7*ci^A#ffiEtt4 0 3^6r— Jr^Sfficn-C, W 
ggl&§4 0 6£/rO"Cft*uyx5f4 0 75Cft*d£^ 

20 ^■r^ft*7 p C^'7AO.^-ft*t7't/x ? h • 3- F 
jWMflSft. ft*7'a^-7AOft*OI??f^5f1tecn 

[0 0 5 5 1 cn6C«L»r»2BOft*d«:S5T5ft 
^ay 7 A2 0 0 2 3W&Xfi«c3StT3ivC. ft*Uv 
X*4 0 75Cft*X. IO5B2B0A*****"*** 
^o^*A(0ST4R^T4ft*^»W3n5. COft 
*«» 1 B<Dft*"C* *3 . *IBEtS6 0 0 SCtMfiStifc 

7 0 0A^ft*r7 r a^7AC07t7«:S?nT5tt*a^(a# 
30 «(HtS*T) 3 &/M/-Cft*7 , »;7x 7fMaS4 0 5 

ieffi,^ s n 5. c omiSvC ^ o -c ft* 7' >; 7 x 7 ?M8 
»4 0 5ttW»@»4 0 6CC»iag^*K»SL. ft*i^ 
^X^4 0 70AAJ*ft*+t 7 2/a4 0 1 

[00 5 6] H:c, ft*7'^7x 7*»ia2l>4 0 5r 

5i, rtsr^asftu-c** (77 f^x77C7-a 

O*?7<0«n(Dj:r*2Bft*dO^Oft*raF)*) 3^ 

*EOiEtti o ojtor Fuxcc<k-)y7 h^x7 7' 

D^ 7 A (£Et8l OOiOl 0 lO-SRJr) Oft*E 
40 <D&fcHUg*#ft** * 7 va$Ugi^4 0 2 

[0 0 5 7 ] t7 FUfc*»Si.t***r7 5/A4 0 
6WSSH4 0 6€r^L"Tft*U> ? X^4 0 7iC(g%;: 
ft*EO^*7'^x^h ■ 3- KWMch. Xff*OV 
7 h^xr7'n^vAOft*oT^'ff^PIMc^o. 
t 7 FOii^«ft*+ + 7 ^^$i|0^4 0 'IfrhOV 9 
xx h * av>KOflW5Cj:OIEieT?*^MB»2 
0 0CCJ:or£EtSl 0 0 ^ M3i*#Ife<0 7 s - ^ A*SEta 
Snrft**r 7.S/a4 0 li:-/o^a-FJh. ft 
50 «UJ/X*4 0 7tCBWC0»^*E«;f7>x ^ h • 3- 



2002<Oft*POCiB 
t?i/a401 5C^a 
Xrt>6ife£ECC. ffll^ 
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Ktf&tt S hr jHf *0 V 7 b V 

CO 0 5 8] LfrL. &tV7b 
0 10f^dfr6tfM*7'a*7A 

7A^f5£[£',c. tfo^u^XM 
40 lfr^^EO*:^** F 

r^ci^rarr. ^-^v b 
is 

[0 0 5 9 1 E5C. A*7'D^7A*fflEte4 0 3 5ift 
wis* AO I ffiWHStii C <h Xk^tctb. 

* + 7^a - t * h^tffiTTSCittfcl*. 
[ 0 0 6 0 ] *JC. *»HOf 8 - *&IISS03I 3 ^tS 

(0 0 6 1] *jB»WOT s -^«lIKB«. 3El£ta 

100£. £Et87*-fe**IB»2 0 0 
t. *^7>K**7^j^00fcJ:tf*^>K** 
yS/*MW3 0 It. ft^tr>A4 0 1. 

* 7i/*»IB§G40 2. ft^cy^AlMJEHUO 
3, <K*7ay9AW8EtBW»»4 0 4. 6*7')? 
x 7**18194 0 5. ej»@H4 0 6. 4 0 9. ft^U 
^X*4 0 7. rfMWBff^lMOS. 4 
i 0. fia#g4 1. 1**07 KU*U^X*4 1 2^6 

ay^A^-- 5r>^5 0 0<h. *IBEtt6 0 0<h. 

ayi§C7 o 0 4*5*«snT^«. 
{ o o 6 2 ] *nj5tffj<D-f-^*asssicfcc»r 

{ 0 0 6 3 ] C Ct\ *%mmOr- **BSH5Co<,» 
■C, m«*CH4**HLTMWT*. 
[0 0 6 4] 3ESetB 1 0 0OV7 h^x77'ay-7A I 

S3U0 5^©!g£5C<fc>)ft£* + -r>*40 1 fc<fc 

y*^rvs/*w®S4 0 2 5caaicn. t ^fe* 

; 0 0 6 5 J t 7 h Lfc«tettA£* t-/2/*40l^ 
6MSEI854 0 64^0"C^&UJ/X^4 0 71CB5K: 

4 0 h • 37> Kcr>f§7niCJ:0£Ete 

7^-lr^*l@2B2 0 0:c<totil2tai.0 0A^^* 
S JiSSffi Shtft^t7J/*40lWa7 
^D-KSh. ft*UJ/X$r4 o 7ccamoA*o*^ 



(7) »BW5 -2 6 5 7 5 I 

12 

(0 06 6 ] ft*Ui/X>4 0 70ft*3- KBttflM 
«4 0 7 a^Ur^iK»f^^ f ;4 0 8JC(R^$n. 
»**J»«f^*y4 0 8^6, fclfrUi'XSMO 7©ft 

tt««HM«4 0 8 a ifrbZ&G'f <) 7 * * *#IB» . 

Aosmmz. 

(0 0 6 7] $X. fr4*©*ftM24:cft^TA--B- 
C±it«&. *M*Ui/X*4 0 70»Wd. En^^2g? 
0**«CftSi. »*«4 0 8 a4i>L-CflMc» iOW 
10 «m^«J7x-;f*ia2(14 0 5«Cftft$h4. . 
(0 0 6 8] COm 1 ©tS«*C<fc 0 . ft«7''j7x7f 
*IS2I34 0 5 52W85R4 0 5 E*IBflM*ftt&U ft 
£U^X£40 70A^*a^7"a^7A»ffiKtS4 0 
3CC^§x^ift;c. ffr-£d7 KUX£^T^^> 
$4 I OKft^dOrfMMIft (H5H*r> «rttJSH4 1 
i"CJax/c7FL/X*7 KUXU2/X*4 i 2*:IMfrf 
£. C©7 KU*S*V 7 bOxT^a^yLOmiOiS, 

t\o±vm 2 g?a^ d o^xoft^r* % EoaaetB 

1 o o±©*Mn?*>*. 
20 (0 0 6 9 ] E!C. »*^J7* 7*fW«»4 0 5 *: 
••X. IMm0 8a*/rLT«teSh***Ktffy*y 
4 0 8 ±©» 2 OtSft «:^* d £ JPST 5^7'o^7 
AOft*yay^AWfflEtt4 0 3±OB8ttSi3stl/ 
T, cn*HfflLV^xxh45tSC«^H4 0 5 b*/r 
ir^7'D^7A ftflJEtSMBSR 4 0 4 5C £teT S . 
ft* 7 a y7A«fflEtMB«4 0 4 0MB-5CJ: !)•* 
7 r a^A*fflEB4 0 3^6f s -5'^KHlsnr. W 
§©584 0 6*^^r»*U2/^>4 0 7SC»*d** 

30 a^ttttSn. A*7'ay7^0**03??T^BSteSh 

s. 

(0 0 7 0] Cft«cm*rJB2B**d*«*Toft« 
7 p ay7^i5XBx:3!lfchr. ^^u>x^40 7 
CCft^X. Bl$W2BOft**SEST4ft*7-c^^A 

y^y 4 0 8»A*^ay^AO7c7*a*TosB30 
»«*. M«4 0 8 b<r/r0t^7*»;7x -/^«B 

auosccffitsTo. 

(0 0 7 1] C0t^fStCj:o-C^^7*'>i7x 7^*1810 
40 4 0 5ttW»@H4 0 7;c»fiBfl^*«t&l/. o^^H/ 

x ^ 4 0 7 OA?3*^^^ 1 7^*4 0 I 
(0 0 7 2 1 Etc. &4t-fV7x 7*»IB»4 ^ 5{i. 
7KUXL/yX^41 2:cM$n/c (77 h^x77* 

a ^ 7 AOH?f <DifihO±r*i 2 e?^* d o,xo^r 
ft^EOiEtB I 0 0 i07 KU^ J &W»@H4 
0 9«Ht»*tt7 S/a*|BSU4 0 2 JCfSfcjU V 
7^x77'ci/7/, (£Etf. I 0 0±Ol 0 IO-B 
») OA^ORlHLffift^ft** 7 i/.a*IB3B4 0 2 

50 ( 0 0 7 3 ] t v b l/fctttefctftlMp 1- ? 5/a 4 0 I d» 
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ft^E<D*7^x* h »?*<DV 
7 h 2x77^*5 A©ft4*<DSIfT#W3Sti3. 

^US/X^4 0 7«CSWOft^E<0*^*^h • 3- 
[0 0 7 4] LfrU jfc«CV7 h«5x77'ayvAOft 

^da&^ft^yoy^AOft^PCca»i/fcBCC, 
ft*E*«ft^* + 7^*4 o i8cyo7*o-Fsnr 

l»*©r, ft^Xfr*>ft4*E5C. En^^2POft^<Dft 

^l/y^ ? 4 0 7 *Cft<&* t7S>*401 *>6ft4*E 
<D*7*J*9h • 3- F*fioCCttlflTSC&#r* 

[0 0 7 5] H<C. ft4*7 p a*3AlMlEtt4 0 3«:ft 
^7 r a^-7/»#fflr* , 3ft*^a^AO»UiUOA:«> 2 

«cft**r7i/*4 0 i#««sh*c£«ftt»fc». 
ft^7 r ay5AOfc«ccv7 Hr*7^ay5AOft^ 

[0076] 

(ftWOttA] «±IW!l/teJ:^!C*JHI«. -*-f*a 
7*a ^7 ArjCTiT* £*¥3^ -f * aft^(D3t?»l»S 

9jWr*B«c, ft^7 r o^^A(D»fflL«:J:4£Ett 3 
£Oh-77 < 7*©JM(I4ffl±U *fc. ft^+fW* 

[0 07 7] lie. CO<fc^CC^-/<^7 FaX*y>tt 
<fc*Cir. ttS6S^cD^UC>ft^«:ft^7*ay7A 
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"(0 0 7 8 J*/c. /W7 p 7-{>ffiS^«:J:0 77 
[■■OMUclMJl] 

a tiaras. 

[021 *ftW©7 ? r-^rJ[iBiJ?iB0?B23liSW«r7ST7 r 

) D7 ?iar£>£. 

[03] ^wo^-^affi^BowasEisw^^r^ 
p7 m?$>z. 

[H4] ■JBHftGMWcfcW*, V7^i77'ay 

[05] tt*©7*--^ffiIl»EO--W 3 &^T7 f a-y^SI 
[fir*0ilWI] 

i o o satt 

10 1 77 h^x77'cy7^ 

20 0 £Ett7**XMJW 

30 0 ^5>Ftt7^* 

3 0 I tf^7> F*r 7i/*HBBS 
40 0 ^7''j7xvfl>; h 

4 0 1 ft^f^A 
40 2 ft<&** 7i/ju$iiailJ 
40 3 ft4**ay9AWBKlf 

4 0 4 ft^7*a y ^ AWfflKttMaa 

40 5 ft*y , J7x7?»ia« 

4 0 6. 40 9 ttgllSS 
40 7 ft4*l>5/X* 
4 0 8 ft^KffW 
4 1 0 ft<&*7^>* 

4 I I flaws 

412 7FUXl/i/X^ 

5 0 0 v-f ?a7'a?'7£^-7->if 

6 0 0 fllSEtS 

700 woubm 



801 : A— B--C«<J E--F--G 
802: Q — R — S — X 



^58^5-2 65 75 1 



[0 1] 



•;7K717 



101 



404 



403 



,100 



200 



ma 



,405b 



Z 



405 



ft* 



301 



40£J 



405a 
^ 



z 



300 







**** 









mm 



406L--^0A 



**n>X5 —407 



407a 
408a 



i_ 



600 



*j m ten. 



408 

408b 
I 



,600a 



~ T x 600b- 



600c 



^500 
700 

Z 



CIO) 



*Jg8¥5-2 65 7 5 I 



[02] 




200 



z 



404 403 
r -h—-f — 



r405b 



lz 



405 



/ Egg 

402 * 



2. 



ft* 



405a 



300 



i _ 

401 j_ ^400B 
406 "1 



>407 



407a 
408a 



i _- - — . 



600 



" 408 
•408b 



-500 



" ]^600b 



600 c 



•600a / 



700 



(11) 

[133] 



#W¥5-2 6 5 7 5 I 



101 



403 



100 



200 



*tL«L7*fcXM*p« 



404 



Aft 



4#fclfc 



402 



J 



301 

Hi 



terror 



r-405 



#*jwyy 



410 



4l0a 
'411 



TFva&y K 412 
412a? 



401 
406- 



300 



^ 405a~] ~407 

' 408 
A 



400C 

.V 



T 



407a T 
408a 



" p600b 



r 4p8b r y i 

71J0W5AL5( 



,600a / 



700 



600 c 



02) 



1?H¥5-2 6 5 7S 1 



(125] 




901 



902 
Z_ 



931 



943 944 



,903' 



944«32 



,945a 



^945 



945b 

















906a 



904 
-905 

907 



906 



-i r 906b- 

1 T3 — 



T 
906c 



